INTRODUCTION
The U.S. Geological Survey has been asked to describe the geohydrology of the Mississippi salt-dome basin in conjunction with the U.S. Department of Energy's investigation of salt domes in Mississippi as possible sites for storage of nuclear wastes. Of the 50 domes in the salt basin, three have been selected for more intensive geohydrologic studies. The domes are Richton and Cypress Creek domes in Perry County, and Lampton dome in Marion County ( fig. 1 ). These domes were selected jointly by the Office of Waste Isolation of Union Carbide Corporation and Law Engineering and Testing Company, contractors with the Department of Energy.
In this study, the chemical quality of surface water and ground water has been examined to determine the water-quality conditions near the three salt domes.
One criteria for selection of a dome and its subsequent use as a nuclear waste repository is the hydrologic stability of the dome. In other words, is the dome being dissolved by ground water? This reconnaissance study was a first attempt at determining whether salt in the domes is in contact with the hydrologic system, and establishes a network of sampling sites for further studies. This study is part of a larger, ongoing study describing the regional geohydrology of the salt-dome basin.
The area studied was confined to Perry County and parts of Marion and Lamar Counties. The total area encompasses about 1,150 square miles (2,978 km2 )and is underlain by unconsolidated Miocene, Pliocene, Pleistocene, and Holocene sand, gravel, and clay (table 1) . These formations dip gently to the south and southwest. The tops of Richton and Cypress Creek dome have penetrated to the base of the Miocene aquifers at depths between 600 and 2,000 ft (183 to 610 m). The top of Lampton dome has penetrated to Oligocene aquifers underlying Miocene strata at 1400 ft (427 m).
The Miocene aquifers are the principal aquifers used for water supplies in the area. The regional direction of ground-water flow in the aquifers is generally southward (downdip), except where flow has been diverted by heavy pumping or salt domes. Due to pumpage, water levels in the Miocene are declining about one foot per year.
The topography is rolling to moderately hilly and drainage is by tributaries of the Pascagoula River. There is no evidence of the topography or drainage being influenced by the penetration of a salt dome into the overlying sediments, except at Cypress Creek dome where there is a topographic depression in the form of a swamp over the dome ( fig. 2 ).
According to R. E. Taylor and others (1968, p. 60) , "Salt domes locally alter the character and extent of the aquifers. Formations pierced by salt domes are dragged upward by the movement or growth of the salt stock, and consequently, the contiguous aquifers are changed and moved. Aquifers may change in thickness, position, and physical character over a salt dome because of local differences in the depositional environment. Faulting adds to the complexity of the aquifers near domes. The quality of ground water in the vicinity of salt domes may be poorer than that in the surrounding area. The extent to which the domes affect water quality generally varies with the depth of the domes." INFORMATION AVAILABLE In April 1978, a reconnaissance of streams near the three domes was made to determine the specific conductance and temperature of surface waters in the area, and to identify and locate sampling sites that could be used in further investigations. The results of these measurements are given in table 2.
Surface-water and ground-water samples were collected in the area of the three domes for laboratory analysis in August 1978. Sampling sites are shown in figures 2 and 3. The results of the analyses of the surface-water samples, as well as selected analyses from previous studies, are given in table 3. Chemical analyses of ground-water samples collected in August 1978 are given in table 4, along with ground-water analyses from previous studies.
INTERPRETATION AND CONCLUSIONS
When ground or surface water comes into contact with the sodium chloride (salt) of a salt dome, the salt is dissolved and the chloride concentration of the water increases as does its dissolved solids content and specific conductance. The relationship of the chloride concentrations and dissolved solids content to the specific conductance of water in the vicinity of the salt domes is shown on figure 4.
Although water that comes into contact with the salt of a dome would tend to have an abnormally high chloride content, a high chloride content is not conclusive proof that the water has been in contact with a salt dome. 
VO
Although concentrations ranged from 2.4 to 600 mg/L (milligrams per liter) chloride, 66 percent of the samples of surface water collected in the area contained less than 10 mg/L of chloride and 81 percent contained less than 25 mg/L. Three of the four surface-water sites with chloride concentrations greater than 60 mg/L listed in table 3 are in central Perry County near or on the Leaf River (figure 5), indicating that the source of the chloride may be in this area. Three of these sites, however, recorded much lower concentrations at similar stages on other days, indicating that the source of chlorides may be intermittent. The chloride concentrations in ground water in the study area generally are higher in deeper wells because salinity increases in successively deeper aquifers. Salinity is higher in deeper and downdip parts of the same aquifer because the water is farther from the source of recharge. As water moves deeper and downdip in an aquifer, it dissolves minerals and thus becomes more mineralized. The denser, more mineralized water tends to migrate more deeply into the aquifer.
Ground
The higher chloride concentrations in surface water and ground water might result from the improper disposal of brines from oil wells in the area. It also is possible that unplugged or leaky oil test wells could be leaking water from deep saline aquifers upward into the Miocene aquifers, which could then be discharging into area streams. Industrial or municipal wastes may also contribute to the high chloride concentrations, particularly those that are intermittent; however, waste discharges were not identified during this study.
Another source of the chlorides could be dissolution of Richton dome or Cypress Creek dome. Ground-water flow in the area is thought to be primarily from north to south, but some northward flow from an area south of the Leaf River could be occurring. Chlorides from the domes could thus be transported by ground water, resulting in higher levels near the river; however, information is not available at this time to support this theory.
Although this study identified several areas in which chloride concentrations were relatively high, no evidence was found to conclusively identify the source of these chlorides. Before the source can be determined, additional information about the surface water and ground water in the study area is necessary. Deeper wells around the periphery of the domes would provide useful information. Data from more shallow wells are needed, particularly near those locations where chloride concentrations are higher than normal for the area. Exploratory test wells near the selected domes are planned by the Department of Energy's contractor, Law Engineering and Testing Company. Chemical analysis of water samples from these wells would help identify the source of the chlorides in the water in the Miocene aquifers, although chlorides are not the only constituent that may help identify the source of the water near salt domes. Additional information obtained from these wells, such as aquifer characteristics, will help define the geohydrology of the salt-dome basin and will be among the considerations for determining whether any of the domes are suitable for storage of nuclear wastes.
SUMMARY
Surface-water and ground-water samples from some sites near Richton and Cypress Creek domes in Perry County contain higher concentrations of chlorides than normal for the area. The source of the chlorides could be: (1) the normal increase in dissolved solids downdip from the source of recharge, (2) improper disposal of brines from oil test drilling in the area, (3) leakage from a deep saline aquifer into the shallower, fresh Miocene aquifers, (4) contamination from industrial or municipal wastes, or (5) dissolution of one or both of the domes. More information from planned additional wells is needed before any conclusions can be drawn. Surface water and ground water sampled near Lampton dome did not contain excessive concentrations of chloride or any other constituents, indicating that dissolution of Lampton dome is probably not occurring.
